The Indo-West Pacific gobiid genus Caragobius Smith and Seale is revised and defined. Caragobius has been frequently considered a synonym of Brachyamblyopus; however, Caragobius is unique within the Amblyopinae in having: 3-7 (typically 4-6) anal-fin pterygiophores anterior to first hemal spine; fifth hypural absent; and ribs lacking on 3rd precaudal vertebra. Caragobius comprises two species: C. rubristriatus, known from northern Australia, and C. urolepis, known from India, Thailand, Indonesia, the Philippines, Taiwan, Japan, and Fiji. Images of both species are provided. Caragobius is compared to Brachyamblyopus and Trypauchen-Group members.
Introduction
Caragobius typhlops was described as a new genus and species by Smith and Seale (1906) from five specimens collected from the Rio Grande near Cotabato, Mindanao, Philippines. Smith and Seale's description of Caragobius was rather unremarkable except that they mentioned their specimens possessed "a small pore above each gill-opening which opens into a cavity separate from gill-cavity"; among gobioid fishes, this character is unique to Amblyotrypauchen, Ctenotrypauchen, Trypauchen, and Trypauchenichthys [members of the Trypauchen Group of Murdy (2002) as modified from Birdsong et al. (1988) ]. Smith and Seale (1906) did state that Caragobius was related to Trypauchen but differed in "squamation, teeth, eyes, etc.". Herre (1927) examined Smith and Seale's specimens of Caragobius typhlops and determined that the pore above the gill cavity [shallow pouch along the dorsal edge of the operculum] was not present in any of the specimens. Herre (1927) surmised that Smith and Seale (1906) may have confused a tear in the skin with a pore. Koumans (1940) concurred with Herre's assessment and allied Caragobius with his Taenioininae (Koumans, 1931) , a group comprising eight genera, but none of the Trypauchen-Group genera named above. Furthermore, Koumans stated that Caragobius was probably synonymous with Brachyamblyopus, one of the members of his Taenioininae. Subsequently, Koumans (1953) provisionally synonymized Caragobius with Brachyamblyopus. Birdsong et al. (1988) placed Caragobius in their Trypauchen Group, an assemblage that did not include Brachyamblyopus, but did include Amblyotrypauchen, Trypauchen, and Trypauchenichthys. This group was defined by its shared possession of a pterygiophore formula (PF) of 3-1221 that is unique among gobiid fishes. Murdy and Shibukawa (2002) reported that the holotype of Amblyopus brachysoma Bleeker (1853) , the type for the genus Brachyamblyopus, has a PF=3-12210 and, thus, correctly belongs in the Taenioides Group of Birdsong et al. (1988) .
Among Trypauchen-Group members, all but Caragobius and Karsten possess a shallow pouch along the dorsal edge of the operculum ("blind sac-shaped depression" of Hora, 1924) ; the function of this pouch is not known. Murdy (2002) proposed that Caragobius is the sister group to all other Trypauchen-Group members and Karsten is the sister group to all Trypauchen-Group members that possess an opercular pouch.
As a revision of Caragobius has never been published, the objectives of this paper are to: elucidate characters to distinguish Caragobius from other amblyopines particularly other Trypauchen-Group members; provide a key to species of Caragobius and a description of each; and present information about the distribution and ecology of Caragobius species.
Materials and methods
All measurements are straight-line distances made with dial calipers and recorded to the nearest 0.1 millimeter. Standard length (SL) is used throughout except where noted as total length (TL). Methods of measurements and counts follow Murdy (1989) , and Murdy and Shibukawa (2001) .
The vertebral count is separated into precaudal and caudal counts, the latter including the urostylar complex. Counts of axial skeletal features (i.e., vertebrae, ribs, pterygiophores, and epurals) were taken from radiographs. The methods of Birdsong et al. (1988) were used in describing the relationship between the spinous dorsal-fin pterygiophores and the underlying vertebrae.
Institutional abbreviations are as listed in Leviton et al. (1985) . The total number of specimens examined and size range follow each catalog number. Data referring to type specimens, including those pertaining to synonyms, are listed by specific name and type category.
Included Species. Caragobius comprises two species, C. rubristriatus and C. urolepis.
Diagnosis. The genus is unique within the Amblyopinae in having: 3-7 anal-fin pterygiophores anterior to first hemal spine (AP); fifth hypural absent; and ribs lacking on 3rd precaudal vertebra. The other features useful in distinguishing it from all other Trypauchen-Group members are: pectoral fins broadly rounded, symmetrical dorsoventrally; head slightly depressed; no fang-like teeth; no opercular pouch; eyes rudimentary; and pelvic fins rounded.
Description. Total dorsal-fin elements 36-52; first dorsal fin with six flexible spines; first element of second dorsal fin segmented, or segmented and branched, all others segmented and branched rays; dorsal-fin base long and broadly joined with caudal fin. A short, longitudinal fleshy ridge anterior to dorsal fin. Total anal-fin elements 31-45, first element spinous or segmented, or segmented and branched, all other elements segmented and branched; anal-fin height approximately equal to second dorsal-fin height; anal-fin membrane broadly joined with caudal fin. Pectoral-fin rays 16-20, pectoral fin short and rounded posteriorly; all pectoral-fin rays segmented and branched, except, occasionally, dorsalmost and/or ventralmost just segmented. Pelvic-fin rays I, 5, with well developed frenum and connecting membrane forming cup-shaped disc. Caudal fin long and pointed, with 12-15 segmented rays (typically 13 in a 7+6 arrangement), and 10-12 branched rays (typically 11 in a 6+5 arrangement). Ray associated with epural typically is very short and bifid, ray associated with ultimate hemal spine typically is very short and simple. Procurrent rays typically absent; when present, are rudiments.
Head slightly depressed with body compressed. Scales cycloid, anteriormost small, embedded, non-imbricated; posteriormost larger and slightly overlapping.
Upper and lower jaws with two rows of slender, sharp-tipped canine teeth that are slightly curved inward. Outer-row teeth slightly larger than those of inner row; outer-row teeth of lower jaw approximately equal in size to those of upper jaw; 10-27 teeth in outer row of upper jaw; 12-28 teeth in outer row of lower jaw. No palatine or vomerine teeth present.
Mouth large and oblique, jaws terminating posteriorly at the vertical with, or just anterior to, posterior naris. Tongue thin, tip free from floor of mouth. Isthmus moderate to broad. No barbels present.
Eye rudimentary, but distinct, covered by skin, slightly smaller than diameter of posterior naris. Posterior naris located immediately anteromedial to eye; anterior naris at tip of a very short flap that slightly overhangs upper jaw.
ZOOTAXA
Cephalic sensory canals and pores absent. Sensory papillae present on head and anteriorly on body, but difficult to observe without magnification. Sensory papillae on head scattered, not forming a discernible pattern except for those along mandible, which follow the jaw line. Sensory papillae on body represented by a longitudinal, midlateral raised fold of tissue with smaller dermal ridges radiating dorsally and ventrally. Sensory papillae lacking on posterior 30-40% of body.
Gill rakers low, fleshy, and unossified; gill opening narrow, extending only the height of the pectoral-fin base.
Osteology. Spinous dorsal-fin pterygiophore formula 3-1221, rarely 3-1221+1 or 3-1311+1 [in these latter two, the sixth spine shares its interneural space with the first pterygiophore associated with the first dorsal-fin soft ray]. Precaudal vertebrae 10, rarely 9 or 11; caudal vertebrae 18-22 or 25-27. Pterygiophore of the second soft dorsal-fin ray (typically the posteriormost pterygiophore inserting in 7 th interneural space) has a middle radial. Epurals 2. Basihyal spatulate. Symplectic with a posteriorly directed arm that cartilaginously joins the hyomandibula; this arm creates a small oblong-shaped gap between dorsal aspect of symplectic and the hyomandibula. Dorsoposterior tip of metapterygoid in contact with inner surface of hyomandibula. Infrapharyngobranchial 2 lacking. Uncinate process on epibranchial 3 present. Frontal crest present but low. Four pectoral fin radials with three fossa, largest one between radials 2-3, smallest between 1-2. Long dorsallydirected flange anteroventrally on subopercle. Atlas with well developed parapophyses, in contact with first epineural. Epineurals present from 1st precaudal vertebra through 9 th to 12 th caudal vertebra. Well-developed ribs on 4th through 9th precaudal vertebrae, ribs on 10 th precaudal vertebra slightly reduced. Epineurals fused with ribs on precaudal vertebrae 4-8. In one cleared & stained specimen from Fiji (USNM 241794), middle radial of ultimate pterygiophore in anal and dorsal fins forked; all other middle radials of anal and dorsal fin pterygiophores simple and not forked. Hypural 5 absent.
Comparison with Brachyamblyopus. As mentioned above, Caragobius has been confused with Brachyamblyopus. However, Caragobius is easily distinguished from Brachyamblyopus as follows: in C. rubristriatus, scales extending from the vertical with 3 rd or 4 th dorsal-fin spine to caudal peduncle, whereas in C. urolepis, no scales ventral to spinous dorsal fin (vs. scales extending from predorsal area to caudal peduncle in Brachyamblyopus); total elements in anal fin [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] Franz, 1910: 68, pl. 9, fig. 77 (type locality, Fukuura, Japan). Taenioides chilkensis Hora, 1923 : 757 (type locality, channel off Barhampur Island, Chilka Lake, Orissa, India). Brachyamblyopus olivaceus Herre, 1927 : 329 (type locality, Negros Oriental, Philippines). Caragobius geomys Fowler, 1935: 161, figs. 129-130 (Bangkok, Thailand) . Nudagobioides monserrati Roxas and Ablan, 1940: 309, pl. 8 (Lingayan Gulf, Luzon, Philippines) . Brachyamblyopus urolepis: Koumans, 1941: 299 (new combination Scales only on posterior 25-30% of body, remainder of body and head lacking scales. 18-27 teeth on outer row of upper jaw; 12-28 teeth on outer row of lower jaw. Jaws terminating posteriorly at the vertical just anterior to posterior naris.
Anterior nares much closer together than posterior nares. Color when fresh. No fresh specimens were available. Bleeker (1852) stated that his specimen had a greenish body with yellowish fins. Roxas and Ablan (1940) described Nudagobioides monserrati as yellowish in life. The photograph of a presumably freshly dead Brachyamblyopus (= Caragobius) urolepis in Kottelat et al. (1993) depicts a bluish gray head, a creamy white body, the pectoral-fin base blackish blue, and the fins translucent.
Color in alcohol. Head and body uniformly tannish brown with translucent fins. Some specimens with a brownish black area along posterior edge of pectoral-fin base; the color derives from a prominent blood vessel.
Preserved specimens were uniformly yellowish white according to Smith and Seale (1906) , whereas Hora (1923) stated that the body was olivaceous gray with whitish fins. Herre (1927) said that preserved specimens of Caragobius typhlops had a bluish gray head and yellowish body, which became whitish on belly and underside of head, and yellowish gray posteriorly. Brachyamblyopus olivaceous had a dusky olive-brown body, slightly pale head, and yellowish fins (Herre, 1927) . As described by Fowler (1935) , Caragobius geomys was drab and pale with shades of gray on the head and translucent fins. Three dusky gray lines were also present on C. geomys: one extending from the terminus of the maxilla and one dorsal and ventral to the pectoral fin. However, none of these gray lines was evident when the holotype of C. geomys was examined. Akihito et al. (1984) reported that in Japan Brachyamblyopus anotus (= C. urolepis) inhabits soft mud bottoms near river mouths. Chen and Fang (1999) stated that C. urolepis constructs burrows in the muddy substrate and feeds on zooplankton and crustaceans.
Distribution. East coast of India (Hora, 1923) , Thailand (Fowler, 1935) , Indonesia (Bleeker, 1852) , the Philippines (Herre, 1927) , northward to Taiwan (Chen and Fang, 1999) , southern Japan (Akihito et al. 1984 ) and eastward to Fiji. Specimens have only been examined from Thailand, Indonesia, the Philippines, and Fiji. Because C. urolepis is found in burrows in silty mud habitats, it is difficult to collect, which may help explain its relative paucity in museum collections.
Remarks. The original description of C. typhlops Smith and Seale (1906) was based on five specimens (2-2.5 inches, or 50.8-63.5 mm); the type (USNM 55619) was indicated, but no other catalogue numbers were provided. In his discussion of C. typhlops, Herre (1927) stated that seven specimens (35-54 mm) comprised the original collection. The National Museum of Natural History houses the holotype and one paratype (USNM 126384). Böhlke (1953) reported on the holotype and another paratype of C. typhlops (CAS-SU 20008) . Although stating that there were four paratypes, Eschmeyer (1998) provided catalogue numbers for only two, USNM 126384 and CAS-SU 20008. The disposition of the other paratypes remains a mystery. One of the specimens examined for this study (USNM 151316, 56.0 mm SL) came from the type locality and its other collection information is similar to that of the holotype; USNM 151316 may represent one of the missing paratypes.
A radiograph of the holotype (SMF 7432) of Trypauchenophrys anotus Franz (1910) was examined. Based on the data gathered from the radiograph (PF=3-1221, AP=6, total dorsal-fin elements 38, total anal-fin elements 33, vertebrae 10+21, no ribs on vertebra 3), we place this species in synonymy of C. urolepis. We question, however, the locality of the type (Fukuura, approximately 35º N) ; no other conspecifics have been collected or reported this far north in Japan. Akihito et al. (1984) reported Brachyamblyopus anotus (= C. urolepis) only from two of the southernmost islands in Japan (Ishigakijima and Iriomotejima, both islands at approximately 24º N).
The syntypes of Taenioides chilkensis Hora (1923) were not examined; according to Eschmeyer (1998) they reside at the Zoological Society of India (ZSIF10385/1). Synonymy was based on the original description and figure. The description of T. chilkensis clearly indicates distinctive features of Caragobius (i.e., continuous dorsal and anal fins, minute eyes, head deeper than body, short, muscular pectoral fins, and pelvic fins longer than pectoral fins), whereas the meristic values for the dorsal fins (37-38) and morphometric measures (as % of SL) for pelvic-fin length, pectoral-fin length, head length, and snout length are consistent with C. urolepis. The figure accompanying the description also served to confirm the synonymy and is reprinted here as Figure 1 . Hora (1924) As type material for Brachyamblyopus olivaceus Herre (1927) and Nudagobioides monserrati Roxas and Ablan (1940) was destroyed during World War II, our synonymy is based on the original description and figure. For his new species, B . olivaceous, Herre (1927) described features of Caragobius (i.e., minute eyes, no chin barbels, broadly rounded pectoral fins, no sensory pores or ridges on head, and scales present only near caudal-fin base) and the total number of dorsal and anal fin elements (37-39 and 30-33, respectively) were consistent with C. urolepis. The accompanying figure also helped confirm the synonymy. Similarly, Roxas and Ablan (1940) provided descriptive features of Caragobius (i.e., scales only present on precaudal region, eyes very small and dorsally placed, pectoral fin short, broad, and round, dorsal and anal fins continuous with caudal fin) as well as the count of dorsal-fin elements (38) that support synonymization of Nudagobioides monserrati with C. urolepis. The figure of N. monserrati also supports this synonymy even though the precaudal region and caudal fin were imprecisely rendered. Koumans (1953) provisionally synonymized Caragobius geomys Fowler (1935) with Brachyamblyopus urolepis [= C. urolepis] . The holotype (ANSP 63078) of C. geomys was examined and a radiograph made. The examination of the holotype confirmed the presence of scales only on the posterior 25% of the body, which is diagnostic for C. urolepis. The data gleaned from the radiograph (PF=3-1221, AP=5, total dorsal-fin elements 39, total anal-fin elements 32, vertebrae 10+20, no ribs on vertebra 3), are consistent with C. urolepis. The morphometric measures are consistent as well. Therefore, we concur with Koumans (1953) and place this species in synonymy of C. urolepis.
Caragobius rubristriatus (Saville-Kent, 1889) (Fig. 3, Tables 1-2 Scales absent from anteriormost 30% of head and body, scales extending posteriorly from the vertical with 3 rd or 4 th dorsal-fin spine. 10-23 teeth in outer row of upper jaw; 14-25 teeth in outer row of lower jaw. Jaws terminating posteriorly at a vertical with posterior naris. Anterior nares slightly closer together than posterior nares.
Color when fresh. No fresh specimens were available, however Saville-Kent (1889) stated that this fish was rosy pink in life with a carmine longitudinal stripe and smaller carmine streaks branching from the longitudinal stripe that delineated the outlines of the myotomes. Its fins were yellowish.
Color in alcohol. Head and body tannish; fins translucent. In many specimens, prominent blood vessel gives the appearance of a brownish blotch dorsal to the pectoral-fin base coursing along the anterior pectoral-fin base.
Ecology. The original description (Saville-Kent, 1889) was based on a single specimen collected with a dredge in Cambridge Gulf from a depth of approximately 9 m. According to Saville-Kent, a second fish was brought to the surface by the same method near Darwin but the fish escaped back into the water.
Distribution. Western Australia, Northern Territory, and Queensland, Australia. In comparison to its congener, the distribution of C. rubristriatus is very limited, extending across northern Australia from the Prince Regent River to the Gulf of Carpentaria.
Remarks. The type for C. rubristriatus may still exist, but its whereabouts are unknown (Eschmeyer, 1998) . Meristic values and the figure provided in the original description serve to distinguish this species and, thus, the designation of a neotype is not warranted at this time.
The original description contains an error with respect to the count of anal-fin rays; the count for the anal fin is given as 6/44, which is the same as for the dorsal fin (Saville-Kent, 1889). Based on radiographs of 12 specimens, no specimen had more than one spine in the anal fin and none had more than 45 total anal-fin elements. We believe that SavilleKent mistakenly repeated the count of dorsal-fin elements for the anal fin.
